Caculation
The specific capacitance is calculated by the following equation:
Where I is the discharge current, Δt is the discharge time, ΔV is the voltage range and m is the mass of the active material.
In order to optimize the electrochemical performance of asymmetrical capacitor, the mass ratio of positive and negative electrodes should follow the charge balance theory (q + = q -). The charge stored (q) by each electrode depends on the specific capacitance (C ), the voltage range (ΔV ) and the mass of the electrode (m) following equation:
Thus, the optimal mass ratio between the two electrodes can be expressed as follows:
The power density (P ) and energy density (E ) of the supercapacitor devices were calculated based on the total mass of the active materials following equations:
Where C is the specific capacitance of the supercapacitor measured from the eq (1), ΔV refers to the potential change within the discharge time Δt . Figure 5E ) in the high-frequency region reveal the equivalent series resistance (ESR) of the electrochemical system, denoted as R S , which are contributed by the Ohmic resistance of the electrolyte, the internal resistance of electrode materials, and contact resistance at the interface between current collector and active material. 3, 4 The R S values of ZnCo 2 O 4 microspheres electrode was 1.06 Ω, indicating a particularly low internal resistance. The negligible semicircle diameter in high frequency and the high slope value of straight line in low frequency imply the fast charge transportation and the easy penetration of the electrolyte within the electrode, indicating a high electrical conductivity. And that can be attributed to the high specific surface area and the mesoporous structure of the interconnected ZnCo 2 O 4 mecrospheres.
